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(57) ABSTRACT 

The present invention relates to a system, a method and a 

service node for providing a pre-paid service to a mobile 

station for data transmission in a packet data cellular tele 

communication network. A connection is established 

betWeen the mobile station and the service node in the 

packet data cellular telecommunication network. Upon 
establishment of the connection, at least one pre-paid con 
nection limit parameter is obtained from a subscriber 
account database. The at least one pre-paid connection limit 

parameter is indicative of a limit at Which the connection 
must be terminated. Then, the service node monitors the 
connection to determine Whether the data transmission 

exceeds the at least one pre-paid connection limit parameter. 
If the data transmission exceeds the at least one pre-paid 

connection limit parameter, the connection is terminated. 
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METHOD, SYSTEM AND SERVICE NODE FOR 
PRE-PAID SERVICE PROVISION IN PACKET 
DATA CELLULAR TELECOMMUNICATION 

NETWORKS 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field of the Invention 

[0002] This invention relates generally to pre-paid ser 
vices in packet data cellular telecommunication networks, 
and more particularly to a method and system for providing 
time and volume-based billing in a packet data cellular 
telecommunication network, in the conteXt of pre-paid ser 
vice provision to a mobile station. 

[0003] 2. Description of Related Art 

[0004] Modem packet data cellular telecommunication 
netWorks alloW mobile subscribers to bene?t from a vast 
array of services. In the ?eld of Wireless communications, 
mobile stations support a Wide variety of applications 
through Which mobile subscribers, in addition to having 
conversations, can send teXt or vocal messages to other 
subscribers, and surf on the Internet. 

[0005] This amounts to considerable traf?c for netWork 
operators interested in providing those services to subscrib 
ers, but also generates interesting revenues. To this end, 
packet data cellular telecommunication netWorks are 
equipped With ef?cient service billing functions. The main 
billing methods used are time-based billing and volume 
based billing. 

[0006] In time-based billing, subscribers are subject to 
fees based on time, for instance on a per-second basis, With 
the time-based service rate varying according to the nature 
of the service. The service node handling the subscriber’s 
connection thus monitors the duration of the call, and the 
corresponding fee is added to the subscriber’s account in a 
database. 

[0007] In volume-based billing, subscribers are subject to 
fees based on the amount of data transferred over their 
access netWork, the number of packets for instance. Again, 
the service node monitors the amount of data transferred, 
and the corresponding fee is added to the subscriber’s 
account in a database. 

[0008] Subscribers can also bene?t from pre-paid services 
by registering funds in their account in advance. In this 
fashion, billing is performed by having, for example, the 
service node initially checking if there are suf?cient funds in 
the subscriber’s account held in the appropriate account 
database. Service provision is then initiated, and the service 
node continually monitors the amount of money remaining 
in the subscriber’s account in the appropriate database. The 
amount of money stored in said appropriate database is 
decreased according to the fees associated With the service 
being provided, until the subscriber runs out of funds. 

[0009] One disadvantage of the aforementioned billing 
method for providing pre-paid services lies in that it requires 
eXtensive signaling due to the continuous interaction 
betWeen the service node handling the service provision and 
the database, as constant monitoring of the subscriber pro?le 
is required to verify that there remain suf?cient funds in the 
subscriber’s account to ensure the continuity of said service 
provision. This intensive signaling translates into additional 
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traffic in the netWork, as Well as additional processing in 
both the service node and the subscriber account database. 

[0010] Indeed, verifying if suf?cient funds remain in the 
subscriber’s account once service provision has been initi 
ated requires that the service node communicate With the 
appropriate database via a plurality of control signals. Con 
veyed by those signals are parameters Which must thus 
periodically be transmitted back and forth betWeen the 
service node and the database, said parameters re?ecting if 
the service node should terminate or maintain the connection 
depending on Whether or not sufficient funds remain in the 
subscriber’s account. This process renders the service node 
dependent upon the database, in that it cannot autonomously 
handle the connection to the subscriber’s mobile station 
Without the assistance of the account database, from Which 
it collects the relevant parameters dictating the appropriate 
course of action. 

[0011] In order to overcome the limitations of current 
billing methods, it Would be advantageous to have time 
based as Well as volume-based pre-paid service provision 
performed by an autonomous service node, Which can 
monitor the connection for the entire duration of said service 
provision, Without having to constantly communicate With a 
distant database for veri?cation purposes, thereby reducing 
signaling and traffic in the netWork. The present invention 
provides such a solution. 

SUMMARY OF THE INVENTION 

[0012] In one aspect, the present invention is a method for 
providing a pre-paid service to a mobile station for trans 
mitting data in a packet data cellular telecommunication 
netWork. A connection is established betWeen the mobile 
station and a service node in the packet data cellular tele 
communication netWork, the service node providing access 
to the packet data cellular telecommunication netWork and 
monitoring the connection in accordance With pre-paid 
connection limit parameters obtained from an account data 
base. Monitoring of the connection is achieved by deter 
mining at the service node Whether parameters associated 
With the data transmitted over said connection eXceed the 
limits de?ned by the obtained pre-paid connection limit 
parameters. If this proves to be the case, the service node 
terminates the connection. 

[0013] In another aspect, the present invention is a system 
for providing a pre-paid service to a mobile station for 
transmitting data in a packet data cellular telecommunica 
tion netWork. An account database is used to store pre-paid 
connection limit parameters associated With the mobile 
station. A service node, to Which the mobile station is 
connected, obtains from the account database the pre-paid 
connection limit parameters. The service node determines 
Whether parameters associated With the data transmitted 
over said connection eXceed the limits de?ned by the 
pre-paid connection limit parameters, and if so, terminates 
the connection. 

[0014] In yet another aspect, the present invention is a 
service node for monitoring a PPP connection betWeen a 
mobile station and a packet data cellular telecommunication 
netWork. The service node has a PPP stack, activated upon 
an establishment of the PPP connection betWeen the mobile 
station and the packet data telecommunication netWork. The 
service node also includes a memory for storing pre-paid 
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connection limit parameters obtained from an account data 
base. Furthermore, the service node has a processor for 
comparing parameters associated With transmitted data With 
the pre-paid connection limit parameters. The processor 
determines Whether the parameters associated With the trans 
mitted data exceed the pre-paid connection limit parameters, 
and if so, commands the termination of the connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention Will be better understood and its 
numerous objects and advantages Will become more appar 
ent to those skilled in the art by reference to the following 
draWings, in conjunction With the accompanying speci?ca 
tion, in Which: 

[0016] FIG. 1 is an exemplary high-level netWork dia 
gram of a packet data cellular telecommunication netWork 
according to a preferred embodiment of the invention; 

[0017] FIG. 2A is an exemplary nodal operation and 
message How diagram illustrating the establishment of a PPP 
connection in accordance With prior art; 

[0018] FIG. 2B is an exemplary nodal operation and 
message How diagram illustrating the different signaling 
parameters exchanged betWeen the elements of the packet 
data cellular telecommunication netWork according to a 
preferred embodiment of the invention; 

[0019] FIG. 3 is a ?oWchart diagram illustrating an exem 
plary procedure for monitoring a pre-paid connection at a 
service node according to a preferred embodiment of the 
invention; 

[0020] FIG. 4 is a representation of an exemplary archi 
tecture of a service node used for monitoring a pre-paid 
connection betWeen a mobile station and said service node, 
according to a preferred embodiment of the invention; and 

[0021] FIG. 5 depicts a netWork con?guration for moni 
toring an extendable pre-paid connection according to an 
alternative embodiment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0022] Mobile stations, or Wireless communication 
devices, alloW mobile subscribers to bene?t from a Wide 
array of telephony services by establishing a connection 
With packet data cellular telecommunication netWorks. 
Radio access netWorks can interface With packet data cel 
lular telecommunication netWorks, or computer netWorks, to 
alloW for data transmission, or information exchange. 
Through various applications, data transmission services, 
such as telephony, e-mail messaging and access to the 
Internet, are thus available to mobile subscribers. 

[0023] As mobile subscribers have the option to register 
funds in advance so that they may bene?t from pre-paid 
services, an account database, or storing unit, is used to that 
effect. Databases in packet data cellular telecommunication 
netWorks comprise information about all mobile stations, 
and hence about all mobile subscribers. This cumulated 
information is referred to as the subscriber pro?le, Which 
de?nes What services and options a given subscriber has 
subscribed to, and for the present matter, hoW much credit is 
registered to the subscriber’s account for pre-paid service 
provision. The credit is thus the amount of money the 
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subscriber has made available in advance to pay for services 
that Will eventually be requested from said netWorks. 

[0024] HoWever, in a CDMA2000 (Code Division Mul 
tiple Access) netWork, a PDSN (Packet Data Service Node) 
interacting With an authentication node is limited by the 
latter as the authentication node only permits the PDSN to 
send periodic accounting information requests, Which pre 
vents continuous monitoring of service provision. In such 
conditions, pre-paid service provision and monitoring can 
not be adequately performed. The present invention rem 
edies this situation. 

[0025] The description provided herein can apply to dif 
ferent netWork architectures, such as CDMA2000, CDMA 
one and GSM, regulated by different communication pro 
tocols such as CDMA and TDMA. The description applies 
as Well to all systems based on a NAS (Network Access 
Server) to access the Internet. 

[0026] Reference is noW made to FIG. 1, Wherein there is 
shoWn, according to one embodiment of the invention, an 
exemplary highlevel netWork diagram of a packet data 
cellular telecommunication netWork 100. 

[0027] Using a mobile station 102a (such as for example 
a mobile phone handset on its oWn 102a, linked to a 
computer 102b, or again a car radio unit 102c), a mobile 
subscriber establishes a ?rst radio connection 118a over an 
air interface 104 With the packet data cellular telecommu 
nication netWork 100 to bene?t from telephony services. 
This information exchange over the air interface 104 can be 
regulated by any knoWn communication protocols such as 
IS-54, IS-95 and IS-136, Without being limited thereto. 

[0028] The packet data cellular telecommunication net 
Work 100, of Which a simple representation is provided for 
clarity considerations, thus exchanges information via radio 
signals With the mobile station 102a. To perform such radio 
communication, the packet data cellular telecommunication 
netWork 100 comprises equipment Which includes Base 
Stations 106 (BS), Base Station Controllers (BSC) 108 and 
Mobile Services SWitching Centers (MSC) 110. 

[0029] The BSs 106 act as an interface betWeen the mobile 
station 102a and the packet data cellular telecommunication 
netWork 100 equipment by performing tWo-Way communi 
cations With the mobile station 102a over the air interface 
104. The BSs 106 are further linked to one of the BSCs 108, 
Which manage the allocation of radio resources. BSCs 108 
ensure that mobile stations 102a are adequately assigned a 
channel, or frequency, for communication With at least one 
of the BSs 106. The BSCs 108 are in turn linked to one of 
the MSCs 110, Which may perform sWitching functions 
Within the packet data cellular telecommunication netWork 
100, and authoriZes the provision of mobile services for the 
mobile station 102a. It should be noted that the BSCs 108 
could be incorporated Within the MSCs 110 Without depart 
ing from the scope of the present invention. For example, 
some standards, like IS-136 for instance, do not explicitly 
include BSCs 108 in their netWork reference models, as the 
MSCs 110 perform extended roles comprising that of the 
BSCs 108. 

[0030] The packet data cellular telecommunication net 
Work 100 further comprises databases, or storing units, in 
Which various information relating to mobile subscribers 
may be stored. 
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[0031] It is possible for the packet data cellular telecom 
munication network 100 to interact with another packet data 
cellular network (not shown) or an Internet, or public 
network, which may comprise as well a group of computers, 
linked together and able to communicate with each other, 
and which can exchange information through routers, or 
switches, via transmission links. Such networks can com 
prise web servers supporting web sites providing a variety of 
information and services to mobile as well as Internet 
subscribers. 

[0032] The terminology “packet data” is used since the 
information, exchanged over the packet data cellular tele 
communication network 100, is fragmented into packets. An 
Internet Protocol (IP) network is a packet data cellular 
telecommunication network 100 abiding by the aforemen 
tioned protocol. 

[0033] Once the mobile station 102a has established a 
connection 118a with the radio equipment of the packet data 
cellular telecommunication network 100, the connection 
118a can be further extended to a service node 114 in the 
packet data cellular telecommunication network 100, SO 
that the subscriber can bene?t from services supported by 
the latter. To extend the connection 118a, the service node 
114 is contacted. In speci?c network architectures, this 
service node 114 may be a Packet Data Service Node in a 
CDMA2000 network, or an Inter Working Function (IWF) 
in accordance with CDMAone or IS-136 standards. 

[0034] The service node 114 performs authentication and 
authoriZation procedures prior to granting the mobile sub 
scriber access to the network services. An authentication 
node 116, co-located with a subscriber account database 117, 
is used to perform authentication and prevent fraudulent use 
of the mobile station 102a. The authentication node 116 can 
be, without being limited thereto, a RADIUS (Remote 
Dial-In User Server) or a DIAMETER server for performing 
accounting, while the subscriber account database 117 can 
be co-located with the aforementioned authentication node 
116, or located in a remote position in the network. The 
present invention can thus be extended to accommodate 
various AAA (AuthoriZation, Authentication and Account 
ing) protocols. 
[0035] Reference is now jointly made to FIGS. 2A and 
2B, wherein there is respectively shown, according to one 
embodiment of the invention, an exemplary nodal operation 
and message How diagram illustrating the establishment of 
a PPP connection 111% in accordance with prior art, and an 
exemplary nodal operation and message How diagram illus 
trating the different signaling parameters exchanged 
between the elements in the packet data telecommunication 
network 100. 

[0036] The mobile station 102a and the service node 114 
initiate the establishment of a PPP connection 111% (that will 
carry the IP protocol) by ?rst negotiating the Link Control 
Protocol (LCP) via message 202. An authentication proce 
dure, such as Challenge Authentication Protocol (CHAP) or 
Password Authentication Procedure (PAP), is then initiated. 
According to a preferred embodiment of the invention, a 
CHAP request message 204 is sent from the service node 
114 to the mobile station 102a for authenticating the latter 
with the packet data telecommunication network 100. The 
mobile station 102a sends a CHAP reply message 206 to the 
service node 114. The service node 114 further forwards an 
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access-request message 208 to the authentication node 116, 
which veri?es the authentication data (eg username, pass 
word, etc), accounting data and all the service parameters 
(eg IP address etc.) in the subscriber account database 117 
prior to authoriZing the mobile station 102a to bene?t from 
requested services. 

[0037] This authentication request with the authentication 
node 116 is accepted via an access-accept message 212 or 
rejected via an access-reject message 216, outcome which is 
relayed to the mobile station 102a respectively via acknowl 
edge messages 210 and 214. Internet Protocol Control 
Protocol (IPCP) negotiation 218 is performed in parallel 
with the authentication process, and leads to the establish 
ment of a Point-to-Point Protocol (PPP) connection 118b 
between the mobile station 102a and the service node 114. 
Further detail for PPP connection establishment may be 
obtained from technical speci?cations manuals such as 
“IS-835 for CDMA2000 cellular telecommunication net 
works”, herein included by reference. 

[0038] According to a preferred embodiment of the inven 
tion, the mobile subscriber uses a mobile station 102a to 
establish a ?rst radio connection 118a with a CDMA2000 
packet data cellular telecommunication network 100. 
Through the packet data cellular telecommunication net 
work 100, the mobile station 102a further extends the 
connection 118a to the service node 114, referred to as a 
Packet Data Service Node (PDSN), in an IP network, the 
extended connection being viewed as a single PPP connec 
tion 118b. 

[0039] Once the PPP connection 111% is established, the 
service node 114 sends to the subscriber account database 
117 an accounting request message 220 with the “start” 
attribute. The subscriber account database 117 replies with 
an accounting-response message 222, which includes pre 
paid connection limit parameters 222a, 222b, 222c, 222a' 
and 2226 associated with the mobile station 102a. These 
pre-paid connection limit parameters 222a, 222b, 222c, 
222a' and 2226 are standard attributes, extracted from the 
subscriber account database 117, and can be time or volume 
related so that time-based billing, volume-based billing, or 
both, may be performed. The aforementioned pre-paid con 
nection limit parameters 222a, 222b, 222c, 222a' and 2226 
being included in the accounting-response message informs 
the service node 114 that pre-paid service provision is 
requested. According to current standards, the pre-paid 
connection limit parameters 222a, 222b, 222c, 222a' and 
2226 are only used in the context of an accounting request 
message 226 including a “stop” attribute. In accordance with 
the present invention, these parameters 222a, 222b, 222c, 
222a' and 2226 are included in the accounting-response 
message 222 as well. Alternatively, those parameters can as 
well be sent in the access-accept message 212. 

[0040] The pre-paid connection limit parameters 222a, 
222b, 222c, 222a' and 2226 may be pre-paid connection time 
limit parameters and pre-paid connection traf?c limit param 
eters, respectively associated with time-based billing and 
volume-based billing. The pre-paid connection time limit 
parameters may thus be parameters indicating an allowed 
duration of the connection, and the pre-paid connection 
traffic limit parameters may be parameters indicating how 
much data can be transmitted over the connection. The data 
may comprise any type of information transferred between 
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the mobile station 102a and the packet data cellular tele 
communication network 100, and may be expressed in a 
plurality of units such as for example, packets, frames, bytes 
(or octets) and bits. 
[0041] According to a preferred embodiment of the 
present invention, the pre-paid connection time limit param 
eters 222a, 222b, 222c, 222a' and 2226 may be an Acct 
Session-Time parameter 2226, Which speci?es a maximum 
duration of the PPP connection 118b, or a maximum dura 
tion for data transmission over the PPP connection 118b. 
Furthermore, the pre-paid connection traf?c limit parameters 
222a, 222b, 222c, 222a' and 2226 may be an Acct-Input 
Packets parameter 222a, Which de?nes the maximum 
alloWed number of packets Which may be transferred up-link 
(from the mobile station 102a to the service node 114) over 
the PPP connection 118b, an Acct-Output-Packets parameter 
222b, Which de?nes the maximum alloWed number of 
packets Which may be transferred doWn-link (from the 
service node 114 to the mobile station 102a) over the PPP 
connection 118b, an Acct-Input-Octets parameter 222c, 
Which de?nes the maximum alloWed number of octets Which 
may be transferred up-link over the PPP connection 118b, 
and an Acct-Output-Octets parameter 222d, Which de?nes 
the maximum alloWed number of octets Which may be 
transferred doWn-link over the PPP connection 118b. 

[0042] These pre-paid connection limit parameters 222a, 
222b, 222c, 222a' and 2226 are de?ned in current authenti 
cation standards but are hoWever not used in the accounting 
response message 222. The service node 114, upon receiving 
at least one of the pre-paid connection limit parameters 
222a, 222b, 222c, 222a' and 2226 can autonomously monitor 
the PPP connection 118b With the mobile station 102a. 

[0043] Reference is noW as Well made to FIG. 3, Wherein 
there is shoWn a ?oWchart diagram illustrating an exemplary 
procedure for monitoring the pre-paid connection at the 
service node 114 according to a preferred embodiment of the 
invention. The service node 114 receives at least one of the 
pre-paid connection limit parameters 222a, 222b, 222c, 
222a' and 2226, step 302. The service node 114 then moni 
tors the PPP connection 118b by comparing the time for 
Which said PPP connection 118b has been maintained to the 
maximum duration alloWed for the PPP connection 118b, 
said maximum duration de?ned by the pre-paid connection 
time limit parameter 2226. The service node 114 may 
concurrently also monitor the PPP connection 118b by 
comparing the amount of data transferred over the PPP 
connection 118b With the authoriZed amount of data Which 
may be transferred over said PPP connection 118b, said 
amount of data de?ned by one of the pre-paid connection 
volume-based parameters 222a, 222b, 222c and 222d. 

[0044] The service node 114 may thus monitor the PPP 
connection 118b With respect to one of the tWo previously 
mentioned aspects, or compare both criteria simultaneously. 
The comparing and monitoring is performed in step 306. 
When a threshold de?ned by one of the pre-paid connection 
limit parameters 222a, 222b, 222c, 222a' and 2226 is 
exceeded, the PPP connection 118b is terminated by the 
service node 114 With an LCP termination message 224, step 
308. As long as the threshold is not exceeded, the PPP 
connection 118b is maintained, step 310, and monitoring of 
said PPP connection 118b resumes, step 306. 

[0045] Reference is noW as Well made to FIG. 4, Wherein 
there is shoWn a representation of an exemplary architecture 
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of the service node 114 used for monitoring the pre-paid PPP 
connection 118b betWeen the mobile station 102a and said 
service node 114 in the packet data cellular telecommuni 
cation netWork 100 according to a preferred embodiment of 
the invention. Monitoring is performed by a call supervision 
function 300 run on a processor 408 of the service node 114. 
Are encompassed Within the call supervision function 300 
all the monitoring steps described in FIG. 3. The call 
supervision function 300 is activated upon receipt of at least 
one of the pre-paid connection limit parameters 222a, 222b, 
222c, 222a' and 2226 included in the accounting-response 
message 222 from the subscriber account database 117, 
better shoWn in FIG. 2B. Reception of one of those param 
eters 222a, 222b, 222c, 222a' and 2226 indicates that pre 
paid service is to be initiated. 

[0046] Upon receipt of at least one of the pre-paid con 
nection limit parameters 222a, 222b, 222c, 222a' and 2226, 
the pre-paid parameter is stored in a memory 402 of the 
service node 114. The memory provides the service node’s 
114 internal processor 408 With the stored pre-paid connec 
tion parameter so that the processor 408 can compare, in step 
306 of FIG. 3, the current connection parameters With at 
least one of the pre-paid connection limit parameters 222a, 
222b, 222c, 222a' and 2226 to determine, step 306, Whether 
or not one of the former exceeds the latter. To this end, the 
processor 408 requests from a timer 404, via message 412, 
the current duration of the current PPP connection 118b, or 
of the data transmission, Whichever is preferred. This infor 
mation is returned to the processor via message 411. The 
processor 408 further retrieves the pre-paid connection limit 
parameter 2226 from the memory 402. In the event that the 
PPP connection 118b is to be terminated, as determined in 
step 306, the processor sends a termination message 414 to 
the PPP stack 410 to that effect. The timer 404 may be later 
restarted by the PPP stack 410 via a message 406 upon the 
establishment of a neW PPP connection 118b With the 
service node 114. 

[0047] FolloWing the termination of the PPP connection 
118b, step 308, the service node 114 sends to the subscriber 
account database 117 an accounting-request message 226 
comprising an Acct-Terminate-cause message comprised in 
the accounting-request message 226, Which indicates the 
cause for call termination, as Well as the connection account 
ing parameters indicating for hoW long the connection has 
been maintained and hoW much data has been transferred 
over said connection. The Acct-Terminate-cause message 
also speci?es Whether one of the pre-paid connection traf?c 
or time limit has been exceeded. Upon reception of this 
message 226, the subscriber account database 117 updates 
the information in the subscriber pro?le stored in the sub 
scriber account database 117 and sends an account-response 
reply 228 to the service node 114. 

[0048] Reference is noW jointly made to FIG. 2B, Wherein 
there is shoWn an exemplary nodal operation and message 
How diagram illustrating the different signaling parameters 
exchanged betWeen the elements of the packet data cellular 
telecommunication netWork according to a preferred 
embodiment of the invention, and FIG. 5, Wherein is 
depicted, according to an alternative embodiment of the 
present invention, a netWork con?guration 500 for monitor 
ing an extendable pre-paid connection. 

[0049] In this alternative embodiment, preferably imple 
mented With the DIAMETER protocol, the call supervision 
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function 300 is comprised in a prepaid server entity 119, 
Which can for instance be co-located With the subscriber 
account database 117. The pre-paid server entity 119 may 
alternatively be located in another node in the netWork. In 
this fashion, the prepaid server entity 119 noW monitors the 
prepaid service provision to the mobile station 102a. Moni 
toring is performed via an accounting message 516 periodi 
cally received from the service node 114, said accounting 
message 516 specifying the amount of data transmitted over 
the PPP connection 111% or the time for Which said con 
nection 118b has been maintained. Based on this accounting 
message 516, the prepaid server entity 119, relying on its call 
supervision function 300, is responsible for determining that 
the PPP connection 111% is to be terminated. Therefore, if 
the call supervision function 300 Within the prepaid server 
entity 119 determines that the PPP connection 111% is to be 
terminated, it forWards a session termination message 510 to 
the service node 114 and the latter disconnects the appro 
priate connection 111%. 

[0050] Still in accordance With this alternative embodi 
ment, the mobile station 102a can opt to eXtend the duration 
of the PPP connection 111% or the amount of data Which may 
transferred over said PPP connection 118b before one of the 
pre-paid connection limit parameters 222a, 222b, 222c, 
222a' and 2226 is eXceeded. To do so, the mobile station 
102a may for instance, via the Internet 508, access a Web site 
and purchase, via a Graphical User Interface (GUI) 518, an 
additional amount of data Which can be transferred over the 
PPP connection 111% before its termination or an additional 
time extension so as to prolong its duration. These transac 
tions are processed by a Web server 514 that subsequently 
sends an account update message 512 to the prepaid server 
entity 119, thereby dynamically updating the subscriber 
account database 117 With the neW mobile station 102a 
additional credit. Alternatively, the pre-paid server entity 
119 can, before the eXpiry of the subscriber credit in the 
subscriber account database 117, notify the mobile station 
102a With a Warning message or again invite the latter to 
purchase more credit via the Web server 514. 

[0051] This last embodiment alloWs for a more ?exible 
prepaid service provision as the mobile station 102a is not 
con?ned to bene?ting from a pre-determined prepaid credit 
limit. Moreover, the dynamic updating of the subscriber 
account database 117 by a distant node, the Web server 514 
in the present case, is rendered possible by the displacement 
of the call supervision function 300 in the pre-paid server 
entity 119, such that the prepaid service provision monitor 
ing is performed With respect to the updated co-located 
subscriber account database 117 credit information. 

[0052] It is thus believed that the operation and construc 
tion of the present invention Will be apparent from the 
foregoing description. While the method and system shoWn 
and described has been characteriZed as being preferred, it 
Will be readily apparent that various changes and modi?ca 
tions could be made therein Without departing from the spirit 
and scope of the invention as de?ned in the folloWing 
claims. 

What is claimed is: 
1. A method for providing a pre-paid service to a mobile 

station for data transmission in a packet data cellular tele 
communication netWork, the method comprising the steps 
of: 
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establishing a connection betWeen the mobile station and 
a service node in the packet data cellular telecommu 
nication netWork; 

responsive to the establishment of the connection, obtain 
ing from a subscriber account database at least one 
pre-paid connection limit parameter indicative of a 
limit at Which the connection must be terminated; and 

monitoring at the service node the connection to deter 
mine Whether the data transmission exceeds the at least 
one pre-paid connection limit parameter, and if so, 
terminating the connection. 

2. The method as in claim 1, Wherein the at least one 
pre-paid connection limit parameter includes a pre-paid 
connection time limit parameter. 

3. The method as in claim 2, Wherein the pre-paid 
connection time limit parameter is a parameter indicative of 
a maXimum duration of the connection. 

4. The method as in claim 3, Wherein monitoring of at 
least one current connection parameter is performed by 
comparing a current duration of the connection With the 
pre-paid connection time limit parameter. 

5. The method as in claim 1, Wherein the at least one 
pre-paid connection limit parameter includes a pre-paid 
connection traf?c limit parameter. 

6. The method as in claim 5, Wherein the pre-paid 
connection traf?c limit parameter is a parameter indicative 
of a maXimum amount of data that can be transmitted over 
the connection. 

7. The method as in claim 6, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted up-link over the connection. 

8. The method as in claim 6, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted doWn-link over the connection. 

9. The method as in claim 6, Wherein the pre-paid 
connection traffic limit parameter limits the total amount of 
data that is to be transmitted over the connection. 

10. The method as in claim 6, Wherein a quantitative unit 
of the pre-paid connection traf?c limit parameter is selected 
from a group of quantitative units consisting of: packets, 
frames, bytes and bits. 

11. The method as in claim 6, Wherein monitoring of at 
least one current connection parameter is performed by 
comparing a current amount of data transmitted over the 
connection With the pre-paid connection traffic limit param 
eter. 

12. The method as in claim 1, Wherein: 

the connection betWeen the mobile station and the service 
node in the packet data cellular telecommunication 
netWork is established through a radio access netWork; 

the connection is a Point-to-Point (PPP) connection; 

the packet data cellular telecommunication netWork is an 
Internet Protocol (IP) netWork; 

the packet data cellular telecommunication netWork is 
accessed via a Packet Data Service Node (PDSN) in a 
CDMA2000 netWork; and the subscriber account data 
base is co-located With a RADIUS. 

13. The method as in claim 12, Wherein the subscriber 
account database is co-located With a DIAMETER server. 
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14. The method as in claim 12, wherein the subscriber 
account database is located in a remote node in the packet 
data cellular telecommunication netWork. 

15. The method as in claim 1, Wherein before the eXceed 
ing of the at least one pre-paid connection limit parameter, 
the mobile station increases the value of said at least one 
pre-paid connection limit parameter. 

16. The method as in claim 15, Wherein the mobile station 
increases the value of said at least one pre-paid connection 
limit parameter via a Web site. 

17. The method as in claim 15, Wherein the mobile station 
increases the value of said at least one pre-paid connection 
limit parameter by selecting via a graphical user interface 
one of a prede?ned additional amount of data Which can be 
transmitted over the connection and a prede?ned additional 
amount of time for Which the connection can be maintained. 

18. The method as in claim 15, Wherein the mobile station 
increases the value of the at least one pre-paid connection 
limit parameter by specifying via a graphical user interface 
one of a prede?ned additional amount of data Which can be 
transmitted over the connection and a prede?ned additional 
amount of time for Which the connection can be maintained. 

19. The method as in claim 15, Wherein the mobile station 
is noti?ed When a prede?ned value of the at least one 
pre-paid connection limit parameter is attained. 

20. A system for providing a pre-paid connection service 
for data transmission to a mobile station in a packet data 
cellular telecommunication netWork, the system comprising: 

a subscriber account database for storing for the mobile 
station, at least one pre-paid connection limit param 
eter; and 

a service node for: 

supporting the establishment of a connection betWeen 
the mobile station and the packet data cellular tele 
communication netWork; 

obtaining from the subscriber account database the at 
least one pre-paid connection limit parameter; and 

during the connection, determining Whether the data 
transmission exceeds the at least one pre-paid con 
nection limit parameter and if so, terminating the 
connection. 

21. The system as in claim 20, Wherein the at least one 
pre-paid connection limit parameter includes a pre-paid 
connection time limit parameter. 

22. The system as in claim 21, Wherein the pre-paid 
connection time limit parameter is a parameter indicative of 
a maXimum duration of the connection. 

23. The system as in claim 22, Wherein monitoring of at 
least one current connection parameter is performed by 
comparing a current duration of the connection With the 
pre-paid connection time limit parameter. 

24. The system as in claim 20, Wherein the at least one 
pre-paid connection limit parameter includes a pre-paid 
connection traf?c limit parameter. 

25. The system as in claim 24, Wherein the pre-paid 
connection traffic limit parameter is a parameter indicative 
of a maXimum amount of data that can be transmitted over 
the connection. 

26. The system as in claim 25, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted up-link over the connection. 
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27. The system as in claim 25, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted doWn-link over the connection. 

28. The system as in claim 25, Wherein the pre-paid 
connection traffic limit parameter limits the total amount of 
data that can be transmitted over the connection. 

29. The system as in claim 25, Wherein a quantitative unit 
of the pre-paid connection traf?c limit parameter is selected 
from a group of quantitative units consisting of: packets, 
frames, bytes and bits. 

30. The system as in claim 25, Wherein monitoring of at 
least one current connection parameter is performed by 
comparing a current amount of data transmitted over the 
connection With the pre-paid connection traffic limit param 
eter. 

31. The system as in claim 20, Wherein: 

the service node manages the connection betWeen the 
mobile station and the packet data cellular telecommu 
nication netWork; 

the connection is a Point-to-Point (PPP) connection; 

the packet data cellular telecommunication netWork is an 
Internet Protocol (IP) netWork; 

the packet data cellular telecommunication netWork is 
accessed via a Packet Data Service Node (PDSN) in a 
CDMA2000 netWork; and the subscriber account data 
base is co-located With a RADIUS. 

32. The system as in claim 31, Wherein the subscriber 
account database is co-located With a DIAMETER server. 

33. The system as in claim 31, Wherein the subscriber 
account database is located in a remote node in the packet 
data cellular telecommunication netWork. 

34. The system as in claim 20, Wherein before the 
exceeding of the at least one pre-paid connection limit 
parameter, the mobile station increases the value of said at 
least one pre-paid connection limit parameter. 

35. The system as in claim 34, Wherein the mobile station 
increases the value of said at least one pre-paid connection 
limit parameter via a Web site. 

36. The system as in claim 35, Wherein the mobile station 
increases the value of said at least one pre-paid connection 
limit parameter by selecting via a graphical user interface 
one of a prede?ned additional amount of data Which can be 
transmitted over the connection and a prede?ned additional 
amount of time for Which the connection can be maintained. 

37. The system as in claim 35, Wherein the mobile station 
increases the value of said at least one pre-paid connection 
limit parameter by specifying via a graphical user interface 
one of a prede?ned additional amount of data Which can be 
transmitted over the connection and a prede?ned additional 
amount of time for Which the connection can be maintained. 

38. The system as in claim 34, Wherein the mobile station 
is noti?ed When a prede?ned value of the at least one 
pre-paid connection limit parameter is attained. 

39. A service node for monitoring a PPP connection 
betWeen a mobile station transmitting data and a packet data 
cellular telecommunication netWork, the service node com 
prising: 
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a PPP stack, activated upon an establishment of the PPP 
connection betWeen the mobile station and the packet 
data telecommunication network; 

a memory for storing at least one pre-paid connection 
limit parameter; and 

a processor for comparing the transmitted data With the at 
least one pre-paid connection limit parameter, Wherein 
the processor terminates the PPP connection if the 
transmitted data exceeds the at least one pre-paid 
connection limit parameter. 

40. The service node as in claim 39, Wherein the at least 
one prepaid connection limit parameter includes a pre-paid 
connection time limit parameter. 

41. The service node as in claim 40, Wherein the pre-paid 
connection time limit parameter is a parameter indicative of 
a maximum duration of the PPP connection. 

42. The service node as in claim 41, Wherein monitoring 
of at least one current connection parameter is performed by 
comparing a current duration of the PPP connection With the 
pre-paid connection time limit parameter. 

43. The service node as in claim 39, Wherein the at least 
one pre-paid connection limit parameter includes a pre-paid 
connection traf?c limit parameter. 

44. The service node as in claim 43, Wherein the pre-paid 
connection traffic limit parameter is a parameter indicative 
of an amount of data that can be transmitted over the PPP 
connection. 

45. The service node as in claim 44, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted up-link over the PPP connection. 

46. The service node as in claim 44, Wherein the pre-paid 
connection traf?c limit parameter limits the amount of data 
that can be transmitted doWn-link over the PPP connection. 

47. The service node as in claim 44, Wherein the pre-paid 
connection traf?c limit parameter limits the total amount of 
data that can be transmitted over the PPP connection. 

48. The service node as in claim 44, Wherein a quantita 
tive unit of the pre-paid connection traf?c limit parameter is 
selected from a group of quantitative units consisting of: 
packets, frames, bytes and bits. 

49. The service node as in claim 44, Wherein monitoring 
of at least one current pre-paid connection parameter is 
performed by comparing a current amount of data transmit 
ted over the PPP connection With the pre-paid connection 
traf?c limit parameter. 
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50. The service node as in claim 39, Wherein: 

the PPP connection betWeen the mobile station and the 
packet data cellular telecommunication netWork is 
established through a radio access netWork; 

the packet data cellular telecommunication netWork is an 
Internet Protocol (IP) netWork; 

the packet data cellular telecommunication netWork is 
accessed via a Packet Data Service Node (PDSN) in a 
CDMA2000 netWork; and 

the subscriber account database is co-located With a 
RADIUS. 

51. The service node as in claim 50, Wherein the sub 
scriber account database is co-located With a DIAMETER 
server. 

52. The service node as in claim 50, Wherein the sub 
scriber account database is located in a remote node in the 
packet data cellular telecommunication netWork. 

53. The service node as in claim 39, Wherein be fore the 
exceeding of the at least one pre-paid connection limit 
parameter, the mobile increases the value of said at least one 
pre-paid connection limit parameter. 

54. The service node as in claim 53, Wherein the mobile 
station increases the value of said at least one pre-paid 
connection limit parameter via a Web site. 

55. The service node as in claim 54, Wherein the mobile 
station increases the value of said at least one pre-paid 
connection limit parameter by selecting via a graphical user 
interface one of a prede?ned additional amount of data 
Which can be transmitted over the connection and a pre 
de?ned additional amount of time for Which the connection 
can be maintained. 

56. The service node as in claim 54, Wherein the mobile 
station increases the value of said at least one pre-paid 
connection limit parameter by specifying via a graphical 
user interface one of a prede?ned additional amount of data 
Which can be transmitted over the connection and a pre 
de?ned additional amount of time for Which the connection 
can be maintained. 

57. The service node as in claim 53, Wherein the mobile 
station is noti?ed When a prede?ned value of the at least one 
pre-paid connection limit parameter is attained. 


